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(54) FUEL CELL POWER SUPPLY 

(57}Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell power 
supply in which the quality of power being supplied to a 
load and tiie characteristics of the fuel cell can be 
prevented from lowering and power can be supplied 
stably. 

SOLUTION: A fuel cell 1 is connected with a DC-DC 
converter 6 arranged to output a constant power higher 
than the power normally required by a load under normal 
operating state. A current measuring instrument 9 and a 
power measuring instrument 1 1 for measuring the ou^ut 
current and output power from the DC-DC converter 6, 
respectively, are connected to the output side of the 
DC-DC converter 6. 
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* NOTICES * 

JPO and INPrr are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the trandation may not reflect tiie original 
precisely. 

2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Fuel cell power supply, wherein said dc/dc converter is constituted in fuel cell power 
supply characterized by comprising the following so that bigger constant value than usual 
necessary power of bad which load needs by the usual operational status may be outputted. 
A ftj^ cell which generates direct current power according to electrochemical reaction of fuel 
gas and oxidant gas. 

A dc/dc convwter w^ich adjusts voltage of said direct current power. 
A direct-current accumulating electricity device in which said direct current power is stored. 
A DC bus which connects them all with a power suf^ly system which changes said direct 
current power into alternating current power, and is supplied to load. 

[Claim 2]A charging power measuring instrument which measures charging power of this direct- 
current accumulating electricity device is connected to said direct-current accumulating 
electricity device, and said dc/dc converter, The fuel cell power supply according to claim 1 
constituting so that a value which applied said charging power to usual necessary power of said 
load may be outputted, when an increasing state of load continues more than predetermined 
time. 

[Claim 3]A voltage measuring instrument which measures voltage of this DC bus is connected to 
said DC bus, and said dc/dc converter. The fuel cell power supply according to claim 1 or 2 
constituting so that a value smaller than usual necessary pow^ of said load may be outputted, 
when voltage of said DC bus deviates from upper limit of apparatus connected to said DC bus. 
[Claim 4]A charging cuirent measuring instrument which measures charging current of this 
direct-current accumulating electricity device is connected to said direct-current accumulating 
electricity device, and said dc/dc converter, The fuel cell power supply according to claim 1 , 2, 
or 3 constituting so that a value smaller than usual necessary power of said load may be 
outputted, when said charging current deviates from upper limit of charging current of said 
direct-current accumulating electricity device. 

[Claim 5]The fuel cell power supply according to claim 1, 2, 3, or 4 when changing an output of 
said dc/dc converter, wherein a rate-oFchange limit means to which the rate of change is made 
to restrict is established. 

[Claim 6]!n fuel cell power supply characterized by comprising the following, said dc/dc 
converter, Fuel cell power supply, wherein it was constituted so that the maximum of a 
generation output of said fuel cell might be outputted, a direct-current exchange bidirectional 
converter which an alternating current system and electric power deliver and receive was 
connected to said DC bus, and this direct-current-exchange bidirectional converter is 
constituted so that voltage of said DC bus may be set constant. 

A fuel cell which generates direct current power according to electrochemical reaction of fuel 
gas and o)ddant gas. 

A dc/dc converter which acjjusts voltage of said direct current power. 

A direct-current accumulating electricity device in which said direct current power is stored. 

A DC bus w^ich connects them all with a power supply system whidi changes said cfirect 
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current power into alternating current power, and is supplied to load. 

[Claim 7]A power transmission electric power measuring instrument which measures power 
transmission electric power to an alternating current system is connected to said alternating 
current system, A power supply measuring instrument which measures power supply to load is 
connected to said load, The fuel cell power supply acccrding to claim 6 constituting so that 
sending out of electric power to said alternating current system may be stopped when power 
costs of said fuel ceil are drawn from a measurement value of said two electric power measuring 
instruments, and a purchased-power price and these power costs exceed said purchased-power 
price. 

[Claim 8]A power transmission electric power measuring instrument which measures power 
transmission electric power to an alternating current system is connected to said alternating 
current system, A power supply measuring instrument which measures power supply to load is 
connected to said load, Power costs of said fuel cell are drawn from a measurement value of 
said two electric power measuring instruments, and a purchased-power price, The fuel cell 
power supply according to claim 6 constituting so that said fuel cell and a dc/dc converter may 
be suspended and electric power may be supplied to said load in response to supply of elecb-lc 
power from said alternating current system, when these power costs exceed said purchased- 
power price. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fuel cell power supply provided with the fuel 
cell and the direct-current accumulating electricity device, and relates to the fuel cell power 
supply which has a dc/dc converter which adjusts the voltage of the direct current power from a 
fuel cell especially. 
[0002] 

[Description of the Prior Art]Canventionally, it has a fuel cell and a direct-current accumulating 
electricity device as DC power supply, and the fuel cell power supply which uses both together 
and supplies electric power to load is proposed. Drawing 5 is a lineblock diagram of the 
conventional fuel cell power supply shown in JP,1~234024,A. They are a fuel cell which 1 makes 
generate direct current power according to the electrochemical reaction of fuel gas and oxidant 
gas, a direct-current accumulating electricity device in which 2 changes from a battery or a 
capacitor, and direct current power is stored, and a power supply system which 3 changes direct 
cun-ent power into alternating current power, and supplies electric power to the load 4. These 
members 1 , 2, and 3 are altogether connected by DC bus 5. 

[0003]According to such fuel cell power supply, when the load 4 is small, a part for a surplus is 
stored electricity at the direct-current accumulating electricity device 2 at the same time the 
fuel ceil 1 supplies electric power to the load 4. On the other hand, when the load 4 becomes 
large, electric power can be supplied to the load 4 also from the direct-current accumulating 
electricity device 2, and the electric power supply to the load 4 can be compensated. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned fuel cell power 
supply, if the load 4 is larger than the output of the fuel cell 1 , in order that the direct-current 
accumulating electricity device 2 may supply electric power to the load 4, the remaining capacity 
of the direct-current accumulating electricity device 2 falls gradually. And since charge to the 
direct-current accumulating electricity device 2 from the fuel ceil 1 will not be performed if the 
large state of the load 4 continues for a longtime, remaining capacity of the direct-current 
accumulating electricity device 2 cannot be recovered, but the electric power supplies to the 
load 4 will run short. In such a state, deterioration of electric power quality, such as sag etc. of 
the electric power supplied to the load 4, arose. It may have bad influence on the load 4 
connected. The fuel cell 1 had caused the characteristics degradation of the fuel cell that will be 
in an overloaded state and the voltage of the direct current power with which the fiiel ceil 1 is 
generated becomes low. 

[0005]On tiie other hand, when the load 4 was smaller than the output of the fuel cell 1, a part 
for a surplus was stored electricity at the direct-current accumulating electricity device 2, but 
when this state continued for a long time, the direct-cun-ent accumulating electricity device 2 
was saturated, and there was a possibility that the accumulation-of-electricity characteristic 
might fall. When the state where the load 4 is smaller than the output of the fuel cell 1 continued 
for a long time, the voltage of DC bus 5 had become a factor which causes the performance 
degradation of the apparatus which goes up too much and is connected to DC bus 5. 
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[0006]lt is proposed in order that this invention may solve the above problem, and the main 
purpose prevents the debasement of electric power and the characteristics degradation of a fuel 
cell which are supplied to load, and there is in providing the fuel cell power supply in which the 
stable electric power supply is possible. Otiier purposes of this invention are to provide the 
outstanding fuel cell power supply which prevents the performance degradation of the apparatus 
connected to a DC bus, and the accumulation-of-eiectrlcity characteristics degradation of a 
direct-current accumulating electricity device. 
[0007] 

[Means for Solving the ProblemlA fuel cell whicti generates direct current power according to 
electrochemical reaction of fuel gas and oxidant gas in order to solve an aforementioned 
problem, A dc/dc converter which adjusts voltage of said direct current power, and a direct- 
current accumulating electricity device in which said direct current power is stored, In fuel cell 
power supply with which a power supply system which changes said direct current power into 
alternating current power, and is supplied to load, and a DC bus which connects them all were 
provided, it has the following technical features. 

[0008]An invention of claim 1 was constituted so that said dc/dc converter mi^t output usually 
bigger constant value which load needs by the usual operational status than necessary power. 
[0009]Since an output set value of a dc/dc converter was made into a bigger value than usual 
necessary power of load according to tiie invention of above claim 1 , when load is usual, voltage 
of a DC bus rises and it will be in an electric power surplus state. Therefore, a direct-current 
accumulating electricity device will be in an accumulaticn-of-electrlcity state, and will not run 
short of remaining capacity of a direct-current accumulating electricity device. On the other 
hand, when load exceeds an output of a fuel cell by change of load, voltage of a DC bus falls and 
remaining capacity supplies a part for short power to load certainly from enough direct-current 
accumulating electricity devices. As a result, regardless of size of load, stable electric power can 
be supplied to load. Since the output value of a dc/dc converter is constant, it becomes possible 
to set an output of a fuel cell constant, and characteristics degradation, such as sag of a fuel 
cell by an overload, can be prevented. 

[0010]In the fuel cell power supply according to claim 1, a charging power measuring instrument 
which measures charging power of this direct-current accumulating electricity device is 
connected to said direct-current accumulating eiectricity device by invention of claim 2, and said 
dc/dc converter, When an increasing state of load continues more than predetermined time, it is 
characterized by being constituted so that a value which applied said charging power to usual 
necessary power of said load may be outputted. 

[0011]ln an invention of above claim 2, when a charging power measuring instrument measures 
charging power of a direct-current accumulating electricity device and an increasing state of 
load continues more than predetermined time, a value which applied charging power to a direct- 
current accumulatirtg electricity device to usual necessary power of load is used as an output 
set value of a dc/dc converter. Therefore, even if an increase in load continues, the direct- 
current accumulating electricity device can maintain a charging state, and can relieve shortage 
of remaining capacity. 

[0012]ln the fuel cell power supply according to claim 1 or 2, a voltage measuring instrument 
which measures voltage of this DC bus is connected to said DC bus by invention of claim 3, and 
said dc/dc converter, When voltage of said DC bus deviated from upper limit of apparatus 
connected to said DC bus, it was constituted so that a value smaller than usual necessary power 
of said load might be outputted. 

[0013]In an invention of above claim 3, when load is less than an output of a fuel cell by change 
of load, voltage of a DC bus rises, but. At this time, a voltage measuring instrument is measuring 
voltage of a DC bus, and if voltage of a DC bus deviates from upper limit of apparatus connected 
to a DC bus, a dc/dc converter will output a value smaller than usual necessary power of load. 
For this reason, a direct-current accumulating electricity device will be in' a discharge state, and 
can prevent performance deg-adation of apparatus which voltage of a DC bus falls and is 
connected to a DC bus. 

[001 4]In the fuel cell power supply according to claim 1 , 2, or 3 an invention of claim 4, A 
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charging current measuring instrument wliicli measures charging current of this direct-current 
accumulating electricity device is connected to said direct-current accumulating electricity 
device, and said dc/dc converter, When said charging current deviated from upper limit of 
charging current of said drect-current accumulating electricity device, it was constituted so 
that a value smaller than usual necessary power of said load might be cutputted. 
[0015]ln an invention of above claim 4, if load is less than an output of a fuel cell by change of 
load, voltage of a DC bus will rise and charging current of a direct-current accumulating 
electricity device will increase. When a charging current measuring instrument Is measuring 
charging current of a direct-current accumulating electricity device and charging current 
deviates from upper limit of charging current of a direct-current accumulating electricity device 
at this time, a dc/dc converter outputs a value smaller than usual necessary power of toad. 
Therefore, charging current to a direct-current accumulating electricity device can be 
decreased, and characteristics degradation of a direct-current accumulating electricity device 
can be prevented. 

[0016]When an invention of claim 5 changed an output of said dc/dc converter in the fuel cell 
power supply according to claim 1, 2, 3, or 4, a rate-of-change limit means to which the rate of 
an output change is made to restrict was established. 

[00l7]in an invention of above claim 5. an output value of a dc/dc converter can be gentiy 
changed by a rate-of-change limit means.Therefore, even when changing an output of a dc/dc 
converter, an output change of a fuel cell becomes loose and can prevent characteristics 
degradation, such as sag of a fuel cell. It becomes that where operation of a fuel cell was 
stabilized, and a stable electric power supply becomes possible. 

[001 8] An invention of claim 6 said dc/dc converter, It was constituted so that the maximum of a 
generation output of said fuel cell might be outputted, a direct-cun-ent-exchange bidirectional 
converter which an alternating current system and electric power deliver and receive was 
connected to said DC bus, and this direct-current-exchange bidirectional converter was 
constituted so that voltage of said DC bus might be set constant. 
[0019]In an invention of above claim 6, in order to adjust electric power transfer with an 
alternating current system so that a direct-current-exchange bidirectional converter may set 
voltage of a DC bus constant, when load is smaller than an output of a fuel cell, a part for 
surplus electric power is sent out to an alternating current system from a direct-current- 
exchange bidirectional converter. On the contrary, when load is larger than an output of a fuel 
cell, a part for short power is received from an alternating current system with a direct-current- 
exchange bidirectional converter. Therefore, the fuel cell can continue an electric power supply 
to load, with the most efficient maximum output operation maintained. 
[0020]A power transmission electric power measuring instrument with which an invention of 
claim 7 measures power transmission electric power to an alternating current system to said 
alternating current system in the fuel cell power supply according to claim 6 is connected, A 
power supply measuring instrument which measures power supply to load is connected to said 
load, When power costs of said fuel cell were drawn from a measurement value of said two 
electric power measuring instruments, and a purchased-power price and these power costs 
exceeded rather than said purchased-power price, it was constituted so that sending out of 
electric power to said alternating current system might be stopped. 
[0021 ]In an invention of above claim 7, when power costs of a fuel cell are less than a 
purchased-power price, a fuel cell sends out a part for surplus electric power to an alternating 
current system from a direct-current-exchange bidirectional converter, when load is smaller 
than an output of a fuel cell, as the most efficient power generation state was continued and 
mentioned above. However, when a direction of power costs of a fuel cell exceeds a purchased- 
power price, sending out of electric power from a direct-current-exchange bidirectional 
converter to an alternating current system is stopped. Thereby, electric power can always be 
supplied in the state of [ lowest ] power costs. 

[0022]A power transmission electric power measuring instrument with which an invention of 
claim 8 measures power transmission electric power to an alternating current system to said 
alternating current system in the fuel ceil power supply according to claim 6 is connected, A 
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power supply measuring instrument which measures power supply to load is connected to said 
load. Power costs of said fuel cell are drawn from a measurement value of said two electric 
power measuring instruments, and a purchased-power price. When these power costs exceeded 
said purchased-power price, it was constituted so that said fuel cell and a dc/dc converter 
might be suspended and electric power might be supplied to said load in response to suppEy of 
electric power fi^om said alternating current system. 

[0023]In an invention of above claim 8, when power costs of a fuel celt are less than a 
purchased-power price, a fuel cell continues the most efficient power generation state. However, 
when power costs of a fuel cell exceed a purchased-power price (i.e., when it is cheaper than to 
operate and generate a fuel cell to obtain electric power from an alternating current system), a 
fuel cell and a dc/dc converter are suspended and electric power is supplied to load in response 
to suppiy of electric power from an alternating current system. According to the invention of 
such a claim 8, an electric power supply to load can be performed by the always most 
economical operational status. 
[0024] 

[Embodiment of the InventionJd) Below a 1st embodiment describes concretely a 1st 
embodiment corresponding to the invention of claims 1, 2, and 3 and four statements with 
reference to drawing 1 . Drawing 1 is a lineblock diagram showing a 1st embodiment, the same 
portion as the conventional technology shown in drawing 5 a ttaches the same numerals, and 
explanation is omitted. 

[0025][Composrtion] The dc/dc converter 6 which adjusts the voltage of the direct current 
power of the fuel cell 1 is connected to the fuel cell 1 . The current-measurements machine 9 
and the electric power measuring instrument 1 1 which measure the output current and the 
ouiput power of the dc/dc converter 6 are connected to the output side of the dc/dc converter 
6, and the voltage measuring instrument 1 0 which measures the voltage of DC bus 5 Is 
connected. The charging current measuring instrument 7 and the charging power measuring 
instrument 8 which measure the charging current and charging power of the direct-current 
accumulating electricity device 2 are connected to the input-and-output portion of the direct- 
current accumulating electricity device 2. 

[0026]As for the dc/dc converter 6, the following output controls are made. In a normal state, 
constant value with the bigger load 4 than the usual necessary power of the load 4 needed by 
the usual operational status is outputted. When the increasing state of the load 4 continues 
more than predetermined time, the value which applied to the usual necessary power of the load 
4 the charging power which the charging power measuring instrument 8 measured is outputted. 
When the voltage which the voltage measuring instrument 10 measured deviates from the upper 
limit of the apparatus connected to DC bus 5, and when the charging current which the charging 
current measuring instrument 7 measured deviates from the upper limit of the charging current 
of the direct-current accumulating electricity device 2, a value smaller than the usual necessary 
power of the load 4 is outputted. 

[0027] [Function] — in a 1st embodiment that has the above composition, the fuel cell 1 outputs 
direct current power according to output setting out of the dc/dc converter 6. The dc/dc 
converter 6 adjusts the voltage of the direct current power, and outputs it to DC bus 5. This 
output value is set up based on the measurement value of the above-mentioned measuring 
instruments 7, 8, 9, 10, and 11. When the load 4 is changed and it exceeds the output power of 
the dc/dc converter 6, the direct-current accumulating electricity device 2 is discharged, and 
supplies a part for short power to the power supply system 3. On the contrary, when the bad 4 
is less than the output power of the dc/dc converter 6, surplus electric power will be stored in 
the direct-current accumulating electricity device 2. 

[0028]When the increasing state of the load 4 continues for a longtime, the remaining capacity 
of the direct-current accumulating electricity device 2 may decrease, but. According to a 1st 
embodiment, as for the dc/dc converter 6, an output value will be changed into the value which 
applied charging power to the usual necessary power of the load 4, if the charging power of the 
direct-current accumulating electricity device 2 Is measured with the electric power measuring 
instrument 8 and the Increasing state of the load 4 continues more than predetermined time. 
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[0029]The direct-current accumulating electricity device 2 is saturated, on the contrary, when 
the decreasing state of the load 4 continues for a long time, may go up or the voltage of DC bus 
5 may rise too much, but In a 1st embodiment, the voltage of DC bus 5 is measured with the 
voltage measuring instrument 10, the charging current of iJie direct-current accumulating 
electricity device 2 is measured with the charging current measuring instrument 7, and if these 
measurement values deviate from predetermined upper limit, the output value of the dc/dc 
converter 6 will be decreased. 

[0030] [Effect] — the effect of a 1st above ^bodiment is as follows. That is, by setting it as a 
bigger fixed value than the electric power for which the load 4 usually needs the output set value 
of the dc/dc converter 6, it becomes possible to make the output of the fuel cell 1 into constant 
value, and it cannot be based on change of the load 4, but the fuel cell 1 can perform operation 
where the fixed output was always stabilized. Since the power supply to the load 4 is insufficient 
and the voltage of DC bus 5 falls when the load 4 increases, the direct-current accumulating 
electricity device 2 supplies a part for short power to the load 4 automatically. Therefore, it does 
not become the short supply of electric power, but adequate supply of electric power is possible. 
On the contrary, with surplus electric power, when the load 4 decreases, since the voltage of DC 
bus 5 rises, the direct-current accumulating electricity device 2 conserves surplus electric 
power automatically. As a result, reliable fuel cell power supply can be realized, without the 
remaining capacity of the direct-current accumulating electricity device 2 decreasing. 
[0031]In a 1st embodiment, since the output value of the dc/dc converter 6 will change to the 
value which applied charging power to the usual necessary power of the load 4 if the increasing 
state of the load 4 continues more than predetermined time, the remaining capacity of the 
direct-current accumulating electricity device 2 does not decrease. Thus, when the output value 
of the dc/dc converter 6 is changed, the size of the output change of the fuel cell 1 is held down 
only to a part for the charging current of the direct-current accumulating electricity device 2, 
and can prevent a big output change. As a result, the accumulation-of-electricity characteristics 
degradation of the direct-current accumulating electricity device 2 can also be prevented, and it 
becomes possible to supply the always stable electric power to the load 4 at the same time it 
prevents characteristics degradation, such as sag of the fuel cell 1. 

[0032]In a 1st embodiment, the decreasing state of the load 4 continues and the voltage of DC 
bus 5 rises. When the voltage of DC bus 5 deviates from the upper limit of the apparatus 
connected to DC bus 5, and when the charging current of the charging current measuring 
instrument 7 deviates from the upper limit of the charging current of the direct-current 
accumulating electricity device 2, The output value of the dc/dc converter 6 is changed to the 
value smaller than the electric power which the load 4 needs by the usual operational status. For 
this reason, a part for the surplus of the output of the fuel cell 1 can be eliminated, the direct- 
current accumulating electricity device 2 can be made into a discharge state, and voltage 
reduction of DC bus 5 is attained Thereby, the fall of the performance degradation of the 
apparatus connected to DC bus 5 and the accumulation-of-electricity characteristic of the 
direct-current accumulating electricity device 2 can be pwevented. 

[0033](2) Describe a 2nd embodiment, then a 2nd embodiment corresponding to the invention 
according to claim 5 according to drawing 2 and drawing 3 . Drawing 2 is a control-point-setting 
value change characteristic figure of a 2nd embodiment, and drawing 3 is a control block diagram 
of a 2nd embodiment, 

[0034][Composition] The constitutional feature of a 2nd embodiment is at the point that the 
rate-of-change limit means 16 to which the rate of an output change of dc/dc converter 6 ** is 
made to restrict as shown in drawing 3 was established. This rate-of-change limit means 16 
takes in the output current and the output power of tiie dc/dc converter 6, calculates a control- 
point-setting value, and draws a new control-point-setting value. In drawing 2 , the dotted line A 
shows change of the control-point-setting value of the dc/dc converter 6 explained by said 1st 
embodiment, and the solid line B and the dashed line C show change of the controhpoint-setting 
value by a 2nd embodiment. 

[0035] [OPERATION] In a 1st embodiment mentioned ^ove, the control-point-setting value of 
the dc/dc converter 6 may change to step form like A (dotted line) of drawing 2. At this time, 
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change of a preset value may be sudden, or it may be large, or when frequency is high, the 
output of the fuel cell 1 may change according to that change, and the sag of the fuel cell 1 , etc. 
may cause the characteristics degradation of the fuel cell 1 in the long run. On the other hand, in 
a 2nd embodiment, a preset value can be gently changed by work of the rate-of-change limit 
means 16 like fixed rate change like B (solid line), and a first-order-lag function like 0 (dashed 
line). 

[0036] [Effect] — according to such a 2nd embodiment, the control-point-setting value of the 
dc/dc converter 6 can be gently changed by easy composition of establishing the rate-of- 
change limit means 16, and an abrupt change and a frequent change can be avoided to the 
output of the fuel cell 1. Therefore, the characteristics degradation of the fuel cell I can be 
prevented and the stable electric power supply can be realized. 
[0037](3) Use and describe a 3rd embodiment corresponding to the invention of a 3rd 
embodiment next claims 6 and 7, and eight statements to drawing 4 . Drawing 4 is a lineblock 
diagram of a 3rd embodiment, the same portion as a 1 st embodiment shown in the conventional 
technology shown in drawing 5 and drawing 1 attaches the same numerals, and explanation is 
omitted. 

[0038][Gomposition] The dc/dc converter 6 comprises a 3rd embodiment so that the maximum 
of the generation output of the fuel cell 1 may be outputted. The direct-current-exchange 
bidirectional converter 12 is connected to DC bus 5. The power transmission electric power 
measuring instrument 14 which measures the power transmission electric power to the 
commercial alternating current system 13 and the alternating current system 13 is connected to 
the output side of the direct-current-exchange bidirectional converter 1 2. The direct-current- 
exchange bidirectional converter 12 is constituted so that electric power transfer witii the 
alternating current system 13 may be adjusted and the voltage of DC bus 5 may be set constant. 
The power supply measuring instrument 15 which measures the power supply to the load 4 is 
connected to the load 4. 

[0039]A 3rd embodiment draws the power costs of the fuel cell 1 from the measurement value of 
the two electric power measuring instruments 14 and 15, and a purchased-power price, When 
these power costs exceed a purchased-power price, or it stops sending out of the electric 
power to the alternating current system 1 3, the fuel cell 1 and the dc/dc converter 6 are 
suspended, and electric power is supplied to the load 4 in response to supply of electric power 
from the alternating current system 13. 

[0040][Function] — in a 3rd embodiment that has the above composition, when the load 4 is 
changed and the toad 4 exceeds the output of the dc/dc converter 6, the voltage of DC bus 5 
falls. At this time, the direct-current-exchange bidirectional converter 12 operates so that the 
voltage of DC bus 5 may be increased. That is, the direct-current-exchange bidirectional 
converter 1 2 carries out right conversion operation, changes the alternating current power of the 
alternatirig current system 13 into direct current power, and supplies a part for short power to 
the load 4 via DC bus 5. After the load 4 has exceeded the output of the dc/dc converter 6, 
when the direct-current-exchange bidirectional converter 12 has stopped, the direct-current 
accumulating electricity device 2 supplies a part for short power to the load 4. 
[0041 ]0n the contrary, when the load 4 is less than the output of the dc/dc converter 6, the 
voltage of DC bus 5 rises. At this time, the direct-current-exchange bidirectional converter 12 
operates so that the voltage of DC bus 5 may be dropped. That is. the direct-current-exchange 
bidirectional converter 1 2 carries out inverse transformation operation, changes the surplus 
electric power of DC bus 5 into alternating current power, and sends out surplus electric power 
to the alternating current system 1 3. After the load 4 had been less than the output of the 
dc/dc converter 6. when the direct-current-exchange bidirectional converter 1 2 stops, the 
control-point-setting value of the dc/dc converter 6 is doubled with the power consumption of 
the load 4. 

[0042]ln a 3rd embodiment, the power costs of the fuel cell 1 are drawn from the measurement 
value of the two electric power measuring instruments 14 and 15, and the purchased-power 
price. And if these power costs exceed a purchased-poww price, sending out of the electric 
power to the alternating current system 13 would be stopped, or the fuel cell 1 and the dc/dc 
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converter 6 will be suspended. In the case of the former, the generated output of the fuel cell 1 
is supplied only to the load 4 using the power supply system 3. In the case of one latter, the 
alternating current power of the alternating current system 1 3 is changed into direct current 
power with the direct-current-exchange bidirectional converter 12, and the direct current power 
is supplied to the load 4 through DC bus 5 and the power supply system 3. 
[0043][EffeclJ — the effect of a 3rd above embodiment is as follows. That is. since the dc/dc 
converter 6 controls the output of the fuel cell 1 to always become the maximum, operation of 
the fuel cell 1 is continuable in the always efficient state. Since the output of the fuel cell 1 is 
constant at this time, the load 4 is changed and it may exceed the output of the dc/ do 
converter 6, but a part for short power can be obtained from the alternating current system 1 3 
or the direct-current accumulating electricity device 2 with the direct-current-exchange 
bidirectional converter 1 2 in that case. Therefore, the electric power supply stabilized without 
the electric supply to the load 4 always running short is possible. 

[0044]The electric supply to the load 4 is stabilized without on the other hand, the voltage of DC 
bus 5 rising, since the direct-current-exchange bidirectional converter 12 sends out the surplus 
electric power of DC bus 5 to the alternating current system 1 3 when the load 4 is changed and 
it is less than the output power of the dc/dc converter 6. After the load 4 had been less than 
the output power of the dc/dc converter 6, when the direct-current-exchange bidirectional 
converter 1 2 stops, the electric power supply which lost surplus electric power and was 
stabilized is possible by doubling the control-point-setting value of the dc/dc converter 6 with 
the power consumption of the load 4. When the fuel cell 1 stops, a part for short power can be 
supplied from the direct-current accumulating electricity device 2. Thus, tt is possible to supply 
the always stable electric power to the load 4, and high reliability can be acquired. 
[0045]According to a 3rd embodiment, when power costs exceed a purchased-power price, 
sending out of the electric power to the alternating current system 1 3 can be stopped, and 
electric power can be supplied to the load 4 by the most economical operational status. Power 
costs exceed a purchased-power price, when ending cheaper [ it / to obtain electric power from 
the alternating current system 13 ] rather than operating and generating the fuel cell 1, the fuel 
cell 1 and the dc/dc converter 6 can stop, and the economical efficiency which supplied electric 
power to the load 4 and was excellent in it can be secured only from the alternating current 
system 13. 
[0046] 

[Effect of the Invention]As explained above, according to this invention, the output of a fuel cell 
is set constant, Since the electric power of an insufficiency is supplied from a direct-current 
accumulating electricity device or a commercial system when load is large, and the electric 
power for a surplus can be stored to a direct-current accumulating electricity device or it can 
send out to a commercial system when load is small, The fuel cell power supply which can supply 
the stable electric power to load can be obtained without reducing the characteristic of a fuel 
cell. 
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* NOTICES * 

JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] The fineblock diagram of a 1st embodiment of this invention. 

[Dr awin g 2]The control-point-setting value change characteristic figure of a 2nd enf»bodiment of 
this invention. 

[Drawing 3]The control block diagram of a 2nd embodiment of this invention. 
[Drawing 4] The lineblock diagram of a 3rd embodiment of this Invention. 
[Drawing 5] The lineblock diagram of a Prior art. 
[Description of Notations] 

1 — Fuel cell 

2 — Direct-current accumulating electricity device 

3 — Fewer supply system 

4 — Load 

5 — DC bus 

6 — Dc/dc converter 

7 — Charging current measuring instrument 

8 — Charging power measuring instrument 

9 — Current-measurements machine 

1 0 — Voltage measuring instrument 

1 1 — Electric power measuring instrument 

12 — Direcb-current-exchange bidirectional converter 

1 3 — Alternating current system 

1 4 — Power transmission electric power measuring instrument 

1 5 — Power supply measuring instrument 

16 — Rate-of-change limit means 
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